A prospective interview study of the hospital arrival time (HAT) was obtained on 160 patients, aged 28 to 87 years, who were admitted with acute myocardial infarctions to cardiac care units in two Rochester hospitals. The median time between the onset of acute coronary symptoms and the patient's arrival in a hospital emergency department was 31 hours. The distribution of the HAT was trimodal: group I (early arrivals), less than 4 hours from onset of symptoms, median, 2 hours, n = 89; group II (mid-arrivals), 4 to 14 hours, median, 6 hours, n = 45; group III (late arrivals), greater than 14 hours, median, 27 hours, n = 26. Three intervals were defined: a decision time, an unaccounted for time, and a transportation time. In the entire population, the decision time consumed the major portion (51%) of the HAT, and the unaccounted for time 35% of HAT. The transportation time, whether by ambulance or car, averaged 25 min (14% of HAT), and it made up a diminishing percentage of the HAT in the longer arrival groups. The HAT in groups I, II, and III and the decision time in groups I and II were scrutinized with regard to demographic data, past medical history, pre-hospital factors, and hospital course. The findings suggest that the psychologic makeup of the patient is a major factor in the decision making process and thus, in the duration of the HAT.
SINCE the introduction of the mobile coronary care unit by Pantridge and Giddes in 19671 and the realization that major complications develop early after the onset of acute coronary symptoms,2' 3 a great deal of interest has been focused on the pre-hospital phase of acute myocardial infarction. A recent editorial in this journal4 and an entire symposium devoted to this topic5 attest to the importance of the period between the onset of acute coronary symptoms and the patients arrival at a community hospital.
In a previously reported preliminary study, the present authors identified certain factors which were related to time intervals and time delays during the pre-hospital phase of acute myocardial infarction. 6 The population was small, and although trends were evident, firm conclusions were not warranted. In this report, the prospectively organized study was expanded to include 160 patients admitted to coronary units in two different community hospitals. This approach has identified a more heterogeneous population which we believe is more typical of coronary patients in urban United States.
Methods
The study population consisted of 160 patients, aged 28 to 87 years, with definitely or probably acute myocardial infarction. The patients were (table 1) . All patients were admitted to the CCUs between October 1, 1968 and April 1, 1969 . The diagnostic criteria for a definite acute myocardial infarction included a compatible clinical history, the development of diagnostic Q waves on ECG, and a characteristic elevation in SGOT activity. The diagnostic criteria for probable acute myocardial infarction included a compatible clinical history, significant elevation in SGOT activity, and electrocardiographic S-T and T-wave changes of acute ischemia or injury or both but without diagnostic Q-wave abnormality. One hundred and fifteen additional patients, admitted to the CCUs with suspected acute myocardial infarctions, were excluded from this study because: (1) changes in ECG and serum glutamic oxalacetic transaminase (SGOT) were not diagnostic of a definite or probable acute infarction; (2) the patient's history or the time information for the pre-hospital period (vide infra) were incomplete; (3) the patient was transferred to the CCU from another part of the hospital; or (4) the patient walked into the Emergency Department, that is, was not transported to the hospital by ambulance or car. Immediately after the patient was admitted to the CCU, a medical house officer examined the patient and filled out a prospectively developed, pre-hospital survey form which included the time sequence of events from onset of symptoms until arrival in the CCU. Accuracy of all specific items was double checked by interviewing family members, by calling ambulance companies for their recorded times when appropriate, and by checking the time stamp on the emergency department admission sheet and the admission time to the CCU.
Definitions
The overall time from the onset of the patient's acute coronary symptoms until arrival in the hospital emergency department was fractionated into the following four time intervals in minutes: decision time is the time interval between the onset of acute coronary symptoms and the patient's decision to seek medical help. Transportation time is the transport time to the hospital whether by car or ambulance. In the 74 patients who came by ambulance, the transportation time included the ambulance arrival time which averaged 10 + 2 min (SEM). Hospital arrival time (HAT) is defined as the interval from the onset of acute coronary symptoms until arrival in the emergency department. Unaccounted for time is the unaccounted for time between the onset of symptoms and the patient's arrival in the emergency department. This time interval was obtained by subtracting the decision time and the transportation time from the hospital arrival time.
These aforementioned time intervals were related to various items in the pre-hospital survey and to certain aspects of the patient's history and hospital course which were routinely obtained on all patients admitted to the CCUs in the two community hospitals.
Results

Hospital Arrival Time
The frequency distribution of the hospital arrival time (HAT) for the 160 patients is presented in figure 1 . Although the median HAT is 32 hours, the distribution of patients is trimodal and three arbitrary groups can be identified: group I (early arrivals), HAT is less than 4 hours, median 2 hours, and n = 89; group II (mid-arrivals), HAT is between 4 and 14 hours, median 6 hours, and n = 45; and group III (late arrivals), HAT is greater than 14 hours, median 27 hours, and n = 26.
The breakdown of the HAT into groups I to III according to decision time, unaccounted for time, and transport time is presented in similar for all three groups, made up a diminishing percentage of HAT in the later arrival groups. Prolongation of HAT in groups II and III was due to an increase in both the decision and unaccounted for times, the former making up 60% or more of HAT in these two groups.
Comparisons of the three arrival groups according to demographic data, past medical history, pre-hospital data, and hospital data are presented in tables 3 to 5.
Although the mean ages of the three groups were the same, group I contained a somewhat larger percentage of patients under 50 years old with a higher proportion male. A past history of hypertension was significantly more frequent in the early arrivers, whereas a history of angina pectoris or diabetes mellitus was associated with late arrival (table 3) . Group I patients had their acute coronary symptoms more frequently in the early part of the morning and in the first part of the week, initiated the call for medical assistance themselves, and came to the hospital more frequently by ambulance than by car (table  4 ). The early arrivers had an increased frequency of transmural infarction and a significantly lower CCU and total in-hospital mortality than the late arrivers (table 5).
Decision Time
Since the decision time consumed the major fraction of the HAT, the decision-making process was scrutinized more closely. Only those patients who arrived at the hospital within 14 hours after onset of their acute coronary symptoms (groups I and II; 134 patients) were included in this part of the analysis. They were considered to be a more homogeneous time group than the remaining 26 patients (group III) who arrived 14 hours to 7 days after symptom onset. In this latter group, the precise decision time was difficult to identify and a significant overlap between the decision time and the unaccounted for time was assumed.
The decision time of combined groups I and II averaged 180±+25 min (SEM) and it represented 62% of HAT. In 85% of the patients, the primary symptom was chest pain. Five of the 134 patients (4%) had syncope or dizziness as the presenting symptom, and in angina pectoris, or diabetes mellitus was not associated with a decision time that was significantly different from the overall group of 134 patients. However, the decision times in those patients with angina (235±+-45 min) and diabetes (350 + 92 min) were significantly longer (P < 0.05) than in those with a negative history for these conditions ( 116 + 24 min and 125 + 19 min, respectively). Prodromal symptoms during the week prior to the onset of acute coronary symptoms were present in 51% of the patients. No significant difference was noted in the decision time between those patients with (193+31 min) and without (175+43 min) prodromata, or between either of these two groups and the decision time in the overall population of 134 patients ( 180 + 25 min). Discussion Three subgroups of patients have been identified in this study of the pre-hospital phase of acute myocardial infarction. The population contained only those patients who arrived at a hospital, and this investigation is biased by the absence of patients who decided not to come to the hospital and those who died prior to arrival. Nevertheless, the trimodal distribution of HAT allows one to identify certain factors which are and are not associated with a delay in hospitalization.
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The transportation time is not a significant factor in the delay. It averaged 25 min and included a 10 min ambulance arrival time in the 47% of patients who were conveyed to the hospital by this vehicle. Since the transportation time was similar in all three groups and made up less than 1% of the HAT in group III, transportation delay is not a major problem in urban Rochester.
The unaccounted for time is a conglomerate of many unknowns, and it may be thought of as a human factors time.6 This period contains the time required for the patient to contact a physician or ambulance, or both, a physician decision time if the doctor is called first, and a preparation time in which the patient and relatives get ready to go to the hospital. This analysis is probably applicable for only the group I and II patients. In the late arrival group, the unaccounted for time averaged almost 1 day. When HAT is prolonged to a few days or more, the onset of a precise decision time is difficult to identify. Thus, the unaccounted for time in group III may overlap with, and include a portion of, an illdefined decision time.
The final decision to seek medical help is a result of both a realization of the importance of the symptoms and an acceptance of the illness and of the helplessness which accompanies an acute process requiring hospitaliza-tion. Patient indecision in the pre-hospital period suggests patient rationalization6 and possibly denial7' 8 of a life-threatening illness. It is interesting that patients with angina pectoris and diabetes mellitus made up a significantly larger percentage of the late than the early arrival group. In addition, patients with a past medical history of these conditions had longer decision times than those without these conditions. The explanation for these findings is not entirely clear, but patients with chronic diseases may, through experience, learn to accept potentially dangerous symptoms with equanimity. Also, they may have difficulty in distinguishing something "new and different" from the same old symptoms.
A short decision time in acute myocardial infarction suggests prompt recognition of acute symptoms and early acceptance of a dependent situation. Patients who rapidly accepted the implications of their acute illness and arrived early (group I) were more likely to call the doctor themselves and more frequently selected ambulance transportation to the hospital. Similar cognitive processes may be involved in these decisions. These findings suggest that the psychologic makeup of the patient is a major factor which bears on the decision-making process, and thus, on the duration of the HAT.
A striking finding was the lower CCU and in-hospital mortality in the early as compared with the late arrival group. The reduced mortality in group I may be due to many other factors than simply early arrival and prompt medical treatment since this group contained a higher percentage of the under 50-year age group and a lower percentage of patients with a past history of angina pectoris and diabetes mellitus.
In conclusion, if the HAT is to be reduced, considerably more clinical research into the pre-hospital period is needed. The introduction of a mobile coronary unit would not significantly shorten the HAT in any of the three groups identified by this study. Since the decision time consumed the major portion of the HAT, emphasis should be placed on encouraging patients to seek medical help promptly after the onset of suspicious cardiac symptoms.
